iC3b arrests monocytic cell differentiation into CD1c-expressing dendritic cell precursors: a mechanism for transiently decreased dendritic cells in vivo after human skin injury by ultraviolet B.
Our previous data indicated that C3, its bioactive product iC3b, and the iC3b ligand CD11b are critical for ultraviolet-induced immunosuppression. We thus hypothesized that iC3b is an important skin-based factor regulating CD11b+ monocytic cell function in the acute post-ultraviolet period. Although monocytic cell migration peaked at 1-3 d after ultraviolet exposure of skin, dermal CD1c dendritic cells underwent a rapid and prolonged depletion that did not recover until day 7. Because ultraviolet-induced iC3b deposits are reciprocally maximal on day 3, but fade by day 7, we next hypothesized that iC3b can be responsible for the delay in differentiation into dendritic cells of monocytic cells migrating into ultraviolet-exposed skin. Analysis of dermal cells derived from keratome biopsies suggested that iC3b exposure could inhibit the development of CD1c+ dermal cells. To model newly immigrating blood monocytes entering ultraviolet-exposed, iC3b-containing dermis, purified monocytes from human blood were induced with granulocyte-macrophage colony stimulating factor to generate a population of dendritic cell precursors expressing CD1c. Incubation with iC3b markedly inhibited the appearance of CD1c+ cells (p<0.05) and induced CD1c-CD14+ cells. This inhibition was reversed by coincubation with an anti-CD11b antibody that blocks the iC3b binding site. Other functions associated with dendritic cell maturation were also inhibited by iC3b, such as interleukin-12p70 production as well as CD80 and CD40 expression. Restimulation of monocytes for DC maturation revealed that iC3b induced a temporary inhibition of DC differentiation. Thus, a human skin response in which iC3b is transiently (3-7 d) generated in dermis, such as ultraviolet, can arrest monocytic skin-infiltrating cells from undergoing dendritic cell precursor differentiation.